abstract The problem of wastage in Elementary Education System is becoming gradually very serious, across the world. Various methods have been proposed by researchers to measure real wastage in an Indian educational system, which seem to be inadequate because of multiple reasons. One of the main reasons is the occurrence of different type of wastages in elementary education system. Further, there no reliable and consistent database, of educational statistics, that are available. In this paper, we wish to propose a method for measuring the real wastage by using appropriate statistical technique of sampling.
T he goal of universal elementary education can be achieved by two major components namely universal enrollment and universal retention. For this purpose, the children of the age group 6-14 years can be classified into two classes, viz those who are presently out-of-schools and those who are presently enrolled in schools. First component of goal of universal elementary education (universal enrollment) is directly related to out-of-school children and the second component of goal of universal elementary education (universal retention) is directly related to in-school children. Hence, the aim of Sarva Shiksha Abhiyan (SSA) is to approach out-of-school children and enroll them in schools as well as to retain the enrolled children in the schools.
In case of elementary education, wastage can be classified in two parts -internal wastage and external wastage. Internal wastage means wastage of economic resources, used to achieve the universal retention and external wastage means wastage of human resources which could not be used to achieve universal enrollment. These wastages can be defined as:
1. Within school system wastage, due to dropout which could have been occurred due to various reasons that are not registered in school records. Further, there is no reliable and comprehensive child tracking system available in our country. 2. There is no serious effort being made to collect the information about the children who are never enrolled.
In spite of these problems, certain methods have been in use for measuring internal wastage at any given level. Cohort method is extensively used for this purpose in which each and every child of the same cohort of the students is being tracked during the course.
Cohort Method: This is the ideal method to obtain a precise measurement of internal wastage in elementary education. By this method, we can measure only the internal wastage whereas external wastage can not be measure by this method. This method involves either longitudinal study in monitoring the process of a selected cohort of students through the educational cycle or through the retrospective study of school records in order to retrace the flow of students through the classes in past years. In the cohort method, individual student of class I cohort of a given year is tracked through the school records till all students of cohort are exhausted, or they complete the elementary education cycle or leave the system. This method is based on the fundamental concept that for students enrolled in a given course at a certain year, there could be only three eventualities: (i) some of them will be promoted to the next higher class in the next school year (ii) other will dropout of school in the course of the year (iii) remaining will repeat the same class the next school year. The formulae used in India for computing the indicator of wastage at school level is as follows: Index of wastage = 1 -(Total optimum years/Total actual used years)
Where, 'optimum years' stands for the number of years required to complete the prescribed course on the assumption that every student will make normal and regular progress from year to year. The 'actual used years' are, however calculated by continuing the total number of years spent in school by every student in the age-cohort (NCERT, 1968) .
The procedure described above, however cannot be applied for quantifying the wastage at international level. When comparing educational wastage across nations, a great deal of caution needs to be exercised because educational systems are not alike structurally; and promotion policies and achievement norms differ to a great extent.
Estimators for Internal wastage due to retention & repetition and nontransaction in next level education are suggested by Rao & Tikkiwal (1966) .
the original estimator
The Rao-Tikkiwal (1966) indicator estimates the total wastage of efficiency at two stages: the wastage of first stage, which takes into account the proportion of students who complete the course and the time spent in the course; and the second stage, which measures the validity of the learning and skills acquired during the course through the students' ability to successfully enter the next level of training or the labour market. The Rao-Tikkiwal defined the measure of the internal wastage as follows: Cohort means total students enrolled in a given course Notation for measures of wastage in education in Indian educational systemFor a given course of education, let: Here, measurement of wastage due to dropout includes all the students who dropout the school due to any reason but dropout due to death of a student and migration to another school is not a dropout in real sense. So, it has to identify students who dropout due to death and migration to another school and exclude them from total dropout students. For this, some modifications are required in Rao-Tikkiwal's estimator.
Modified estimator for internal wastage
For a given course of education, let: N 2i = number of students who complete the course in `(d+i)' years, where i=1, 2,………, k-d;
= total number of students who complete the course in `(d+i)' years for all i ≥ 1; N 3i = number of students who dropout of the course after spending 'i' years in it and leave the study, where i = 1, 2,…….., k; N 3j = number of students who dropout of the course after spending 'j' years in it and go for further study, where j = 1, 2,…….., k;
= total number of students who dropout of the course without complete it; M = number of students, out of (N 1 +N 2 ), who are unable to join the profession requiring the course or who go for further study; 
limitations of Cohort Method:
No doubt this is the best method to measure the internal wastage but is has some limitations to collect the information about the cohort students.
1. In this method, information is collected on the basis of school records. In our elementary education system, it is in practice that the child migrates to another school without informing the school or without getting the transfer certificate as well as information about death of a child is not registered in school records. Hence, the school records does not show the actual reasons of dropout and the students who dropped out of school due to migration and death are counted in measurement of wastage.
2. By this method we are unable to estimate the wastage due to never enrolled children because these types of children are not tracked in the cohort study.
Child tracking system
The general objective of the Child Tracking System (CTS) is to track each and every child in the relevant age group throughout the country through census survey of households and educational institutions of all children in the age group 0-14 years with details of each and every child such as an unique child code, his/her name, date of birth, sex, social group, educational status reasons for out-of-school and data on other related key variables by a particular reference period every year. By this system, we can measure the internal wastage as well external wastage. Most countries have their Educational Management Information System (EMIS). India also has an EMIS which is termed as District Information of School Education (DISE). DISE data is totally school-based which means that DISE data is entered by schools on the basis of school records. Hence, EMIS captures only the information of in-school children and suffers from the major limitation of capturing some of the important information of never enrolled and dropout children in elementary education system. Besides, given the time-lag in population census enumerations, planning and monitoring exercised in elementary education resort to projection of child population in the relevant age group. There is, therefore, a need to develop comprehensive database of both in-school and out-of-school children in the relevant age groups through a CTS.
CTS for out-of-school children is not being done in most of the states of India. So, the question arises that what is the way by which external wastage can be measured. To measure the external wastage, a sample survey may be conducted and external wastage in elementary education can be measured. On the basis of sample estimates, the wastage of whole elementary education system can be estimated.
C. MEasurEMEnt of ExtErnal WastaGE
Notation for measures of external wastage in elementary educationFor a given year, let: W e = measure of external wastage W ne = measure of wastage due to never enrolled children W ee = measure of wastage due to dropout children N = total number of children of the age group 6-14 years N e = number of school children of the age group 6-14 years who are presently enrolled N ne = number of out of school children of the age group 6-14 years who never enrolled N ee = number of out of school children of the age group 6-14 years who dropped out N = N e + N ne + N ee Let the population of children of the age group 6-14 yrs be subdivided into N clusters. The i th cluster consist of M i number of children where i=1, 2,-----,N. Clustering of geographical area can be made on the basis of population under study. Number of clusters (N) should be as more as possible subjected to condition that the clusters should be so formed that the variation between the cluster means is as small as possible, while the variation within clusters is as much as possible.
Further, let a sample of 'n' clusters be selected from 'N' clusters by using simple random sampling without replacement (SRSWOR). Size of the sample (n) depends on that sample that properly represents the population. The estimate of bias of the regression estimator:
which will be negligible if `n' is large The estimate of Mean square error of regression estimator: If the relationship between `u' and `v' is linear but does not pass through the origin, then the ratio will be biased estimate of it and the bias is given by:
The estimate of Mean square error of ratio estimator is:
Result given by Tikkiwal, B.D. (1960) is that the basic assumption for regression estimator is that sample size `n' should follow bivariate normal distribution. However, regression estimator for wastage is more efficient than ratio estimator but it is better to use ratio estimator because ratio estimator has very less assumptions required as compared to regression estimator. Further, let estimators of measure of external wastage be obtained respectively by replacing capital letter by small letters in 1& 2 of section C.
Thus, n = n e + n ne + n ee w ne = n ne / n ; w ee = n ee / n and w e = w ne + w ee Now, out of 7 clusters, we have to select a sample of `n' clusters by using simple random sampling without replacement (SRSWOR).
Though the Levene's test suggests n=2, but in order to get reliable estimator for the mean square estimator of the estimator of the proportion, we have decided to take n=3.
For, N=7, n=3
We select 2 nd , 3 th and 5 th cluster in the sample by using SRSWOR,
The estimated value of external wastage will be: w e = 0.185854 (0.101160 ) ,
The estimate of bias for ratio estimator: The estimated value of wastage due to never enrollment and wastage due to dropout can also be measured by this technique. The actual values of the parameters are given in parenthesis. It can be seen that true value lies within 2s limits.
